ABSTRACT
INTRODUCTION
Butterfly farming is not a new practice. Studies show that for many years farmers in some countries with tropical rainforest have been engaging in butterfly farming (Small 2004; Sumodan 2004 ). These countries include tropical countries of Africa and Latin America, such as Papua New Guinea, Costa Rica, Kenya, South Africa, Madagascar, Uganda, Peru and Malaysia. In practice, butterfly farming involves breeding and rearing of pupae and adult butterflies in a protected environment. Butterfly breeders capture male and female butterflies from forests and keep them in enclosed areas such as cages or greenhouses. Initially farmers are supposed to prepare habitant for butterflies which involves planting trees which provide food for larvae and nectar for adult butterflies (Sumodan 2004) . Female butterflies are then left to lay eggs which hatch and develop to caterpillars, pupae or sometimes adult butterflies. The pupae are then collected and sold for exhibitions and other social events.
Unlike other farming practices, butterfly farming is environmentally and ecologically friendly. Butterfly farming offers both environmental and economic benefits as it combines business and conservation of natural habitat (Schlaepfer 2006 ) and generation of income to butterfly breeders. Successfully butterfly farming relies on native vegetation as the source of food for larvae and nectar for the adult butterfly. Ecologically butterflies are agents of pollination as when feeding on nectars, they also help plants pollination process.
Butterfly farming also provide an alternative source of income to farmers living adjacent to forest resources. It is estimated that globally the butterfly trade contributes to about USD 100 millions (Rich, Rich and Chengappa, 2014) . Butterfly farming is also a less intensive farming activity; hence it gives farmers more time to engage in other economic and social activities.
Butterfly Farming in Tanzania
Increasing human population growth, escalating poverty, high dependence on land-based economy, together with illegal forest logging and mining activities, have led to excessive exploitation and unsustainable use of natural resources within and surrounding Amani Nature Reserve (Amani Nature Reserve 2012). In addressing some of these problems, the Tanzania Forest Conservation Group (TFCG), a Non-Governmental Organization introduced butterfly farming projects in some villages neighboring Amani Nature Reserve. The projects which started in 2001 are based on the Integrated Conservation and Development model. In this model butterfly farming is used as a way of providing alternative income for local communities and conserving forests (Morgan-Brown et al. 2009 ). Farmers with the support from Tanzania Forest Conservation Group are involved in breeding and selling pupae in Europe and America for both live exhibitions and dried butterfly collections.
Information Seeking in Farming Practices
Successful farming practices are highly dependent on relevant, accurate, timely and adequate information relating to such issues as farming technologies, weather and rainfall seasonal changes, marketing strategies and prices. Understanding the individual or collaborative information behaviour of farmers is of critical importance. Information behaviour refers to different ways in which human beings interact with information including the way people seek and use information (Bates 2010) . In contrast, collaborative information behavior is a generic term that is used to denote a totality of human behaviour exhibited when two or more individuals collaborate in identifying information needs, seeking, evaluating, sharing and applying information in solving a problem (Saleh 2012) . The relationship between collaboration and information behavior is reciprocal. In this regard, Shah (2013) discusses two ways of looking at the relationship between collaboration and information behavior. While collaboration may be used to solve information seeking problems which are too complex to be addressed by the individual, information seeking can be used to facilitate collaborative work (Shah 2013) . In the context of collaborative farming, the concept collaborative information behavior includes wide range of information-related behavioral activities demonstrated by farmers in the course of satisfying shared agricultural related information needs and accomplishing farming related activities. These social information-related behavioral activities include collaborative information seeking, sharing and exchanging of information and collaborative information use.
CONTEXT OF THE STUDY
Increasing human population growth, escalating poverty, high dependence on land-based economy, together with illegal forest logging and mining activities, have led to excessive exploitation and unsustainable use of natural resources within and surrounding Amani Nature Reserve. Consequently, farmers and the Tanzania Forest Conservation Group are collaborating in breeding and selling pupae in Europe and North America for both live exhibitions and dried butterfly collections as an alternative land-based economy.
Amani Nature Reserve (ANR) is part of Eastern Usambara Mountain ranges located in Muheza district, Tanzania. The reserve is located between longitudes 5°14'10" -5°04'30" and latitudes 38°30'34" -38°40'06" (Amani Nature Reserve, 2012). The area is one of the world's great "biodiversity hot spot" (Jambiya and Sosovele 2001; Vihemäk 2006) endowed with a variety of forest and wildlife resources. Figure 1 provides the map of the ANR and surveyed villages.
The butterfly farming practices around ANR is a typical example of collaborative farming practice involving mainly two actors who share similar goals and expectations. The successful implementation of the collaborative butterfly farming venture is dependent on the actors to be fully equipped with knowledge, skills as well as relevant, accurate, adequate, appropriate and timely information. Extensive studies that have been done on collaborative information behavior have focused on different domains, such as education (Harrison 2009; Saleh 2012) , medicine (Reddy 2003; Hertzun 2010) and military (Sonnenwald and Pierce 2000; Prekop 2002 ). Despite such extensive coverage, there is still a knowledge gap in our understanding of farmers' collaborative information behavior in the context of collaborative farming and Integrated Conservation and Development Project (ICDP). This study therefore, attempts to address part of this gap by investigating collaborative information behaviour of butterfly farmers working in a collaborative butterfly Integrated Conservation and Development Project. The study focuses on four aspects of collaborative information behaviour: The study focuses on four aspects of collaborative information behaviour: shared information need, collaborative information seeking, information sharing and collaborative information use. 
OBJECTIVE AND RESEARCH QUESTIONS

THEORETICAL LENS
This study is informed by the social capital theoretical lens. Although there is no single unified theory of social capital, there are a few concepts that are used to describe the idea of social capital. As a concept, social capital is described as dense of networks of social interactions which encourage emergence of social trust and norms of reciprocity (Putnam 1995) . Social capital also is used to mean resources embedded in a social structure (Lin 2001) and a product of social relation and structural asset based on relationship between people (Widén-Wulff et al. 2008) . Furthermore, Häuberer (2011) describes social capital as a relationship of mutual trust, authority and prescriptive norms.
In this study, the social capital concepts have been used to illuminate and provide the theoretical lens for the analysis of how existing structure of relationships, network of interactions, norms, farmers' expectations and trust shape collaborative information behaviour of butterfly farmers. Specifically, the framework has been used to provide lens on how farmers collaboratively seek, share and exchange agricultural related information and knowledge. Table 1 illustrates how the constructs in the research questions map onto the social capital concepts. 
LITERATURE REVIEW
This review of literature reflects the cross-cutting nature of information behavior, collaborative information behavior, butterfly farming and forest conservation. There are number of studies that have been done on farmers' information behavior focusing on information needs of farmers (Lwoga, Ngulube and Stilwell 2010; Byamugisha, IkojoOdongo and Nansinyama 2010; Elly and Silayo 2013) , information seeking behavior (Lwoga, Ngulube and Stilwell 2010) and provision of agricultural information for development (Meyer 2003) . Other dimensions studied include access and use of agricultural knowledge and information (Fawole 2008; Lwoga, Stilwell and Ngulube 2011; Mwalukasa 2012 Besides, studies of farmers' information behavior have also established that farmers more often rely on people as the major source of agricultural information (Tadesa 2008; Munyua and Stilwell 2011; Elly and Silayo 2013) . Using people as the main source of information by farmers has been attributed to factors such as dominance of oral culture among farming communities particularly in rural areas, lack of harmonization between indigenous knowledge and modern information resources (Meyer 2003) , failure to incorporate new technologies for disseminating agriculture information to farmers knowledge systems and weak linkages between farmers and other actors in agricultural knowledge information system (Munyua and Stilwell 2010) .
Information or knowledge sharing and exchange are important components of collaborative information behavior. This is emphasized by Talja (2002) and Davies (2013) who see information sharing as natural and inevitably linked to collaborative information behavior. Only a few studies on farmers' information behavior have focused on understanding information and knowledge sharing behavior of farmers. Among these studies are those of Tadesa (2008), Munyua and Stilwell (2010) , Iraba and Venter (2011) , and Mashavave et al. (2013) . While Munyua and Stilwell found that farmers in Kenya mainly shared information through trainings, meetings, demonstrations and one to one oral discussions, Mashavave et al. (2013) observed that farmers in Zimbabwe shared information through farmers' exchange visits, seed fair, workshops and agricultural shows. Also, Tadesa (2008) found that farmers in Ethiopia shared agricultural information and knowledge through farmer's field day, individual extension advisory, mass media and visiting farmer's market place. In exploring the role of low cost technology in sharing information Iraba and Venter (2011) observed that there is a potential of using inexpensive technologies to promote both access and sharing of market related information in South Africa.
Much of the previous works in butterfly farming have focused on the relationships between farming, community development and natural resources conservation. These studies include Morgan-Brown (2007) who investigated differences in conservation behavior between butterfly farmers and non-butterfly farmers in two villages of Kwezitu and Msasa. Similarly, Morgan-Brown et al. (2009) examined how farmers' perceptions and benefits gained from butterfly farming changed their conservation behaviors positively. Generally, these two studies found positive relationships between butterfly farming and conservation behavior where majority of the farmers were more likely to participate in conservation (Morgan-Brown 2007; Morgan-Brown et al. 2009 ). Other studies have focused on impact of ICDPs to the local communities and conservation of natural resources around Amani nature reserve. These include study of Engh (2011) and Jambiya and Sosovele (2001) . Engh (2011) assessed the impact of ICDP on butterfly farming and other projects around ANR and found that while the projects contributed to the improvement of livelihood and conservation, the scale of the projects is not wide enough. Jambiya and Sosovele (2001) studied the relationship between conservation effort and improvement of livelihood among local communities living adjacent to the ANR. The findings of the study showed that local communities living adjacent to ANR have yet to benefit from natural resources in the area.
Generally, the literature reviewed has shown that there is paucity of studies on collaborative information behavior of farmers. A few studies such as Munyua and Stilwell (2010) , Iraba and Venter (2011) , and Mashavave et al. (2013) 
METHOD
The study employed a qualitative research approach in investigating collaborative information behaviour of butterfly farmers. This approach is in consistency with the purpose of the study which aimed at understanding farmers' collaborative information behavior within the contexts of ICDP.
Four villages of Kwezitu, Kisiwani, Ntakae and Shambangeda were included in the study (Figure 1 ). These villages were deliberately selected because unlike other villages, they have been involved in the butterfly farming practices since the inception of the projects. The study population also includes two institutions of Tanzania Forest Conservation Group (TFCG) and ANR. Within each village, butterfly farming is practiced in organized groups of farmers ranging from eight (8) to 12 farmers. The sample for the study consisted of four groups of butterfly farmers, one group selected from each group using simple random sampling technique. Three out of four groups consisted of nine (9) farmers each while one group had eight (8) farmers. The sample also includes two (2) Tanzania Forest Conservation group and two (2) ANR officials. TFCG and ANR officials were purposively selected because they are the one who provide technical advice to farmers. In addition to that, TFCG officials were also purposively selected because they are the one who coordinate project activities. The total sample size therefore consisted of 39 respondents.
Data collection was done for the period of 18 days from 23 rd April to 10 th May 2014. Data were collected using face to face interview and focused group discussion. Interviews for the ANR and TFCG officials were conducted in their respective offices. Focused group discussion for famers was conducted in the village offices of each village. Face to face interviews were conducted with key informants including TFCG officials and ANR conservationists. The aim was to ascertain officials' views and perceptions regarding the link between collaborative farming and collaborative information behaviour. Also, interviews were conducted with the intention of understanding the role of ANR and TFCG in support of farmers' access to information and facilitating information sharing. Focused group intended to gather information related to butterfly farmers' information needs, information seeking and sharing behaviour, and their perceptions and views regarding the link between collaborative farming practices and collaborative information behaviour. Focus group discussions were conducted involving four groups of butterfly farmers. These are existing groups of farmers who are working together in collaborative farming with eight (8) to nine (9) members in each group. Interview and focused group discussion were complemented by observation. Different collaborative behavioral activities related to farming were observed to understand their information needs and information sharing behavior. Farmers were observed while they were in the farms and when they were in meetings among themselves or with ANR and TFCG officials.
Data were collected using interview guide, focus group discussion guide and observation schedule. Data were analysis involved identification of themes and concepts based on research questions. Ranking measure has been used in analyzing views and opinions of respondents. Succinct summary of the findings has been also presented using figures and verbatim statements. Different measures were taken to ensure the validity during data collection, analysis and interpretation. The use of social capital theoretical framework improved procedural validity of the study. The framework provides the theoretical lens during data collection; allows researchers to make reflexive accounts of farmers' observable group informationrelated behavioral patterns and relate the behavior with the broader context of the study. The use of multiple data collection techniques including observation, focus group discussion and key informants' face to face interviews intended to improve construct validity. During data analysis and interpretation data were compared with the existing related literature to improve interpretive validity.
To establish dependability or reliability during data collection and analysis, researchers ensured that different sources of unreliable measurements are eliminated. First, prior to actual data collection instruments were pre-tested on one group of butterfly farmers and two officials form TFCG and ANR. Second, interview guides and observation checklist were properly constructed to reflect research problem and research questions. Third, the use of multiple groups of farmers and inclusion of conservationists aimed at replicating, verifying and comparing the findings from different respondents hence enhancing dependability and consistency of the instruments.
RESULTS
The results presented and discussed in the following sub-sections are based on focus group discussions conducted with groups of farmers and individual face to face interviews with selected TFCG officials and ANR officials. Three thematic areas emerged from the analysis are used as the organising framework. These thematic themes are: (i) Information and knowledge needs related to collaborative farming and conservation activities; (ii) butterfly farmers' information seeking and sharing practices and (iii) farmers' views on the contributions of collaborative information behavioural practices to the implementation of ICDP's goals.
Collaborative Information Behaviour of Butterfly Farmers
The way butterfly farming practiced necessitated farmers to be equipped with wide range of information and knowledge related to farming, marketing and conservation. Farmers were asked to identify their agricultural related information and knowledge needs and discuss how such needs related to farming and conservation activities. The findings of the study indicated that butterfly farmers needed information and knowledge on how to prepare farming equipments, seasonal variations and abundance of butterflies, captives' fecundity as well as hatching and generation variations. Farmers also needed information and knowledge about types and characteristics of host plants, collection and storage of eggs, monitoring growth of larvae and pupae, common diseases and predators attacking butterflies and butterflies market related information. While farmers' information and knowledge needs were found to relate to farming activities, the findings from the study also established that there were indirect links between farmers' information and knowledge gap that existed especially with regard to forest conservation and planting of host plants.
Analysis of the findings also revealed that farmers' collaborative information behaviour was shaped by the nature of collaborative tasks, existence of formal structure which defined relationships, roles and division of works among farmers and other actors, differences in famers' information related skills as well as exposure to information sources and services. The study also found that the presence of formal structure of relationships established by TFCG determined both the way roles and tasks were distributed between farmers and other actors, and the way information was sought and shared. Factors such as differences in information related skills and knowledge among farmers and exposure to information sources and services made farmers' collaborative information seeking both complementary and integrative collaboration. Complementary information seeking behaviour was characterised by high division of labour and farmers' dependence on few knowledgeable individuals on information and knowledge related to market, butterfly abundance, seasonal variations, and reproductive behavior. Integrative collaborative information behaviour was common during joint working sessions such as farm visits, collection and storage of butterfly eggs and pupae and monitoring growth of larvae and pupae.
In terms of information sources, findings obtained from interviews showed that farmers were heavily relying on people including fellow farmers and TFCG staff as the main source of agricultural related information and knowledge. The fact that farmers had been engaging in farming activities for more than ten years, revealed that they had created an information and knowledge pool. With the existence of a culture of sharing information orally and the fact that farmers lived in proximity to each other, the most common ways of sharing information among farmers and between farmers and other actors were informal meetings and face to face conversations and farms visits. In terms of information and knowledge exchange, different methods were identified to be used, including the use of training workshops, formal and informal meetings and technical assistance provided by TFCG in collaboration with in collaboration with ANR staff.
Collaborative Information Behaviour in the Implementation of ICDP Goals
The study also sought to obtain farmers' views on the extent to which collaborative information practices and collaborative farming activities had contributed to the implementation of ICDP's goals in supporting sustainable farming, improving farmers' livelihood and conserving forests. Generally, it was found that that both farmers and other actors involved in the butterfly farming viewed butterfly farming practices as both economically and environmentally sustainable. In the group interview with farmers one respondent commented on the intersection between collaborative information behaviour and collaborative farming: "From the early stages of this project we were trained on the importance of planting trees as one of the conditions for establishing butterfly farms.
Through training and 'shamba" visits we can now identify and plant different trees and other plants that are used by butterfly."
It is evident from the above statement that while seeking information on appropriate host plants for butterfly farming was one of the farmers' information needs, having knowledge of suitable host plants contributed to the realization of ICDP's goal in general and collaborative farming in particular.
The views regarding knowledge and information sharing and exchange among farmers within the groups and beyond also emerged during the interview as one of the respondent reports: "Two years ago we travelled to Mombasa to learn from our neighbours who have long experiences on butterfly farming. They also visited us for the purpose of learning… the fact that some of the species are only available in Tanzania and some in Kenya and that the two environments are somewhat different we learnt a lot from each other."
Commenting on how farmers' access to information and knowledge from experts improved the sustainable use of natural resources and the extent to which project implementations have contributed to the improvement of farmers, one respondent from ANR insisted that: "Butterfly farming has improved farmers lives and increase community's sense of ownership to their resources"... We always assist them through training and visit their farms on regular basis. I am happy that farmers are now advocates of sustainable use of natural resources." Figure 2 presents respondents' views with regards to the links between collaborative information behavioral activities and ICDP activities. Nine patterns which show relationships between collaborative information behavioral activities and ICDP activities were identified. The first category of opinions includes knowledge sharing and exchange, information sharing and exchange, existing formal structure of interactions among different actors, provision of technical assistances to farmers and farmers having opportunity to participate in group learning. This category contains group behavioral practices which facilitate realization of ICDP's goals. The second category consists of sets of outcomes of both collaborative information behavioral practices and implementation of ICDP. These are imposing suctions that restrict unsustainable use of natural resources, improving social services and farmers' livelihood and practicing ecologically and environmentally friendly farming.
Despite having common views on existence of positive relationship between collaborative farming, collaborative information behaviour and forest conservation, the results from the barometer used to measure farmers opinions showed some differences in terms of emphasis placed on certain factors. Figure 2 shows also the butterfly farmers' opinions of collaborative farming and collaborative information behaviour. The higher the number, the higher the influence of the variable on ICDP.
From the farmers' views, the most important factors that linked butterfly farming and collaborative information behaviour with ICDP success were ability of farmers to engage on collaborative learning, technical assistances provided by TFCG and ANR staff included: butterfly farming facilitates knowledge and information sharing and exchange, and nature of farming as naturally pro-conservation and environmentally friendly. In addition, TFCG and ANR officials were of the opinions that information and knowledge sharing, nature of farming which encouraged preservation of forests, provision of technical assistance to farmers and prescribed structure that guide the way different people in the project interacted with each other had to a large extent contributed to the attainment of project's goals. 
DISCUSSIONS
The findings have shown that butterfly farming practices in villages around Amani Nature Reserve are inherently collaborative and require farmers to have access to information and knowledge related to various farming, conservation and marketing activities. Collaborative information needs of butterfly farmers have been found to be both diverse and dynamic in nature. The diversity and dynamic nature of farmers' information needs are attributed to the diverse nature of collaborative butterfly farming and the fact that collaborative butterfly farming involves multiple activities. The findings have shown that collaborative information needs of farmers are task specific. These tasks relate to both collaborative farming and forest conservation. The fact that farmers' information needs are associated with their farming activities has also been reported in previous studies of Aina (1991) and Elly and Silayo (2013) . In terms of preferred sources of information, this study confirms the results from previous research where farmers were found to highly dependent on other farmers and officials within butterfly ICDP. This pattern of information seeking has been discussed by Meyer (2003) who described farmers' information behaviour in rural areas to be characterised by "information advising" from knowledgeable members within communities.
The findings of the study have confirmed that different aspects of social capital framework relate to the farmers' collaborative information behaviour particularly the way information and knowledge are sought, shared and exchanged among different people in the project. Social capital insists on the importance of norms of reciprocity and mutual benefits. The fact that farmers have shared information was noted to be the motivation behind their collaborative farming as well as the sharing of information and knowledge. It was found from the stakeholders that social incentives, particularly the desire to learn and share from each other's experiences, sense of group identity as well as economic incentives were some of the factors shaping collaborative information behaviour of farmers. It was also revealed that the existence of formal project structure had created strong network of relationships and division of roles and tasks among famers, butterfly farmers committee, ANR officials and TFCG. These are motivational factors that facilitate interactions, information and knowledge sharing and exchange. These findings corroborate those of Katungi, Edmeades and Smale (2006) who found that social capital, especially established social structure, played a significant role in sharing of information among rural farmers in Uganda. Similarly, Munyua and Stilwell (2009) found weak linkages among farmers in Kenya which inhibited information and knowledge sharing.
CONCLUSION
This study investigated collaborative information behaviour of butterfly farmers working in the Integrated Conservation and Development Project (ICDP). Qualitative approach and the social capital theoretical model were used as research design and the lens respectively. The data were collected through interviews and analysed using thematic categorisation. The findings revealed that collaborative farming practices and formal structure of relationship between farmers were the main factors which shaped the way farmers sought, shared and exchanged knowledge and information. The findings from this study have policy, theoretical and practical implications for improving collaborative butterfly farming as an alternative to land-based economy.
Based on the preceding results we conclude that the patterns in which butterfly farmers seek, share and exchange information while working on butterfly farming project is highly influence by elements of social capital including group norms, established group structure, network of interactions and mutual benefits including social and economic incentives. Social capital theoretical lens can be used to provide frame of reference in understanding different farmers' information behavioural patterns such the use of people as sources of information, farmers' information and knowledge sharing and information and knowledge exchange. We also conclude that farming related tasks and activities influenced farmers' collaborative information behaviour, particularly on types of information needed, types of information to be accessed and shared. Based on observations and respondents' accounts on information and knowledge sharing, information and knowledge exchange, dialogic interactions, group based information seeking and high dependency on humans as sources of information, we conclude that farmers' information behavior is highly collaborative.
Collaborative information behaviour is a generic concept that includes multiple sub processes. This study only focused on shared information needs, collaborative information seeking, information and knowledge sharing and exchange. There is a need to replicate this study using mixed method approach to compare different projects within the framework of ICDP. Such studies would allow researchers to collect data that can support the generalization of the results and be able to draw robust conclusion from multiple ICDPs.
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